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Short Answer Questions 
Total No of Marks for this section: 110 Marks 
This section should be answered in the Answer Booklet provided.  
 
Question 1 (10 Marks) 
Let   {   } and   {     } 
Write down the following sets in enumerated form 
a)       
b)         
 
Question 2 (10 Marks) 






    
[
    
    
    
    
] 
a) Draw the graphical representation of   
b) State, giving reason, whether   is reflexive, symmetric or transitive 
 
Question 3 (10 Marks) 
For each of the following functions:  
                
                  
a) determine whether the function f and g are onto and whether they are one-to-one: 
b) Find      
(5+5=10 Marks) 
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Question 4 (20 Marks) 
Prove by induction that   + n is an even number, for every natural number n 
 
Question 5 (10 Marks) 
Write a recursive algorithm that takes as input a string of a’s and b’s and determines if the 
string is of the form      
 
Question 6 (10 Marks) 
Design a finite-state automaton A that accepts the set of all strings of 0’s and 1’s such that the 
number of 1’s in the string is divisible by 2, but the string also must have at least 1 one. Draw 
the automaton in your exam book: 
 
Question 7 (10 Marks) 
Consider the automaton described by the transition diagram below. Express this as A DFA that 
is in terms of {𝑄 ∑ 𝛿 𝑞   }. Use a transition table to describe 𝛿 
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Question 8 (10 Marks) 
On an 8 x 8 chessboard, a rook is allowed to move any number of squares either horizontally or 
vertically.  How many different paths can a rook follow from the bottom-left square of the 
board to the top-right square of the board if all moves are to the right or upward?  Hint: Draw 
the grid region of the board to be traversed. 
 
Question 9 (10 Marks) 
Consider the bi-graph coloring and 3-coloring problems.   
a) Computationally these problems are very different. Explain why 
b) Are these problems both in NP? 
 
Question 10 (10 Marks) 
Solve the following recurrence relations. i.e express them in non-recursive form 
a)        (
 
 
)            
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